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The invention relates to a method of and 
means for purifying certain gases, especial 
ly hydrogen, oxygen, helium and other rare 
and light gases. 1 ' 

5 It is well known that to carry out certain 
processes and experiments in chemistry,phys 
ics, and other branches of the natural sci 
ences, the success of such processes depends 
onthe purity of the gas employed. As an 

10 example reference is made to the process ‘of 
producing the metal carbonyls, or the cathode 
sputtering process. In these two processes 
the use of pure hydrogen gas is imperative. ' 

It is-therefore an object of the invention 
15 to ‘provide a new method for‘purif-ying gas 

whereby the puri?cation process is carried 
out with a high degree of ef?ciency. 
A further object aims at providing a new 

method of puri?cation, enabling spectro 
20 scopic analysis of the purification process. 

A still further object aims at providing a 
diffuser for the originally produced gas and 
imparting heat to the diffuser to thereby ac 
celerate diffusion and at the same time im 

" 25 part a glowing light to the gas emanating 
therefrom so as to enable spectral analysis 
of the gas. 
‘With these and other equally important 

objects in view which will become apparent 
30 from a perusal of the invention, the latter 

comprises the steps of a novel method and 
the means for carrying out the same, as de-‘ 
scribed in the following speci?cation, par“ 
ticularly pointed out in the claim forming 

’ 35 a part thereof, and illustrated in the accom 
panying drawing, in which , 

Fig. 1 is a more or less diagrammatic view 
of the apparatus for carrying out my new 
method, and I‘ 

Fig. 2 is a detail view of an anti-cathode. 
The theory on which my invention is precli 

cated is based on the well known physical 
phenomenon that certain gases di?use 
through metals and glass, especially quartz, 

45 at high temperatures. If we select a metal 
which possesses the catalyzing characteris 
tics such as for instance palladium, then we 
can expect the highest efficiency in the puri 
?cation process. 7 ' 

The glass tube or bulb 1 is of the well 
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known type of cathode rays tube with the 
metallic aluminum orplatinum-cathode 2 and 
the anode 3 which according to‘ well estab 
lished theories and practice'may be placed 
under certain vacuum‘ condition in any po 
sition. ' ‘ ‘ ‘ . " ‘ 

V The electrodes may have'the form of a 
plate, ring or wire. In addition‘ an anti 
cathode. 4 isemployed shown in detail in 
Fig. 2. e V f c 

The anti~cathode comprises two metal 
plates 4a. and 4?) preferably out of platinum, 
butany other metal with a high melting point 
which may be sealed with glass directly or 
indirectly may be used. The plates arepere 
forated with a number of holes élc,'4d,,or in 
other words, the metal disks 4a, 4b are me 
tallic screens composed of metal of a high 
melting point, and these plates ‘constitute’ 
holding frames of a palladium disk 5, which 
is a very thin palladium foil and is inter 
posed between the plates Ala, 46. ‘ 

. ‘The holding plates 4a,, 11b, with the inter 
posed palladium foil‘5 are so arranged that 
the apertures 40, 4d are in vertical registry 
and are then secured in a glass holder 6 formed 
as a funnel at the upper end of a tube’ 7 . 
A gas generating device or gas tank (not 

shown) is connected to the purifying device 
by the tube 7. " The tube l'is connected to the 
apparatus 12 utilizing puri?ed gas by means 
of an outlet tube 8 and thence a tube 9'leads 
to a vacuum pump 10. The cathode 2 is 
then connected with the negative pole 13 of 
adirect current high voltage source and the’ 
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anode is connected with the positive pole 14. , 
The operation of the device is as follows I: 
The vacuum pump will produce a vacuum 

in the apparatus 12 and also a vacuum in- the - 
tube 1. 'Depending on the degree of vacuum 
produced in the tube 1, they applied high po 
tential current will produce an electrical dis 
charge in the tubel, which discharge-will 
result in a heat and light effect. ‘This dis, 
charge is known as a silent discharge. 

7 The diagram of Fig. 1 shows that the puri 
?ed gas is pumped through the‘apparatus 12 
by means of the vacuum pump 10‘ and the 

90 

pressure in the apparatus 12 islobviously . 
lower than the atmospheric pressure. I " 100 
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When it is necessary to use in the appara 
tus puri?ed gas of a pressurehigher than 
atmospheric pressure, the arrangement may 
be modi?ed by using a vacuum compressor 
pump 11 placed between the gas purifying 
tube 1 and the apparatus 12, as shown in dot 
ted lines, and the vacuum pump 10 isrthen 
omitted. 7 ’* 

The electrical discharge in the tube is 
mainly dependent according to ‘the [well es‘ 
tablished physical laws: ' i ' ' ' 

1. On the degreeofvacuum in the tube 1. 
2. On the electric potential'a'ppli'ed to the 

electrodes 2 and 3, and > y > 3. On the kind of gas introduced in the 

tube 1. . o 1 . 

I prefer to place the cathode 2 and the anti 
cathode ét‘practically as closeyas possible, but 
it is essential that the cathode dark space 
reaches the screen disks 4a,, Alb, as well as the 
interposed palladium disk 5 of the antiecath 
ode 4. Thepractice shows that this distance 
is about 10 .mm. .For this distance the suit 
able potential is about‘120Q V. and the pres 
sure 0.1mm. of mercury column. Obvious~ 
1y any other potential and .pressure maybe 
used. . , ' > 

The electric discharge from the cathode 
2 will result ina high temperature of the 
screen disks ‘la, 4?) and especially of the thin 
palladium disk 5. ' ; V ' ' 

The vacuum pump 10' or the vacuum com 
pressor device 11 is working and producing 
a. low pressure in the'tube 1 resulting in a 
relative high pressure ‘in the tube 7' of the 
anti-cathode 4.: r i = " ' ‘ " 

At a certain temperatureof the palladium i 
foil 5 ‘the gas will start'to di?use into the 
tube 1 which is collected by the pump 1 

, ‘or the vacuum compressor device .11.‘. ' 

t is unnecessary toexplain here the cata 
lytic action of palladium which will in this 
‘case result in thehighest ‘degree ofpurifying 
efficiency, for ‘all the gas: vmust pass through 

palladium disk 5 is replaced by a nickel disk 
and for helium a thin quartz plate is used. 
For the purpose of protecting the holder 

6 against the intense heat developed between 
the cathode and the anti-cathode a mica 
shield in the form of a ring 16 is placed 
immediately above the holder and ‘supported 
by any suitable or convenient means, such as 
by arm 17 secured to the tube 7. The width 
of the’ring is ‘so dimensioned that the central 
aperture is large enough to preclude interfer 
ence with the operation of the disk 5. 

' The described method and the means for 
. carryingout the same may be varied within 
the purviewofthe invention. . 

> I, therefore, do not wishto limit'myself to 
the, details of arrangement nor to the se 
quence of stepsin .carryingout the'method, 
but include all changes, variations and modie 
?cations constituting departures within the 
scope of the invention as de?ned in the ap 
pended claim. ' 1 " 

I claim: ' r 

_ A 'continuous'method of gas puri?cation, 
which comprises‘the steps of passingthe 
gases to be purified through a palladium 
diffusing diaphragm located between ‘anti 
cathode plates in a; cathode ray tube sub 
jected to continuous evacuation, subjecting 
said diaphragm to electronic bombardment 
to'thereby raise the temperature of said dia 
phragm to a point to enhance the diffusion 
of the gases, and continuously withdrawing 
the gases fromsaid tube. ' ' , 

In witness-whereof ‘I al?x my signature. 
LJUBOMIR w.- SKALA. 

the palladium disk 5, and not only a part ‘of 
it as is the case today with known catalyze 
ing agents‘ (palladium, platinum ‘black or 
asbestos). ' ' ' ' 

In order to determine the degree of purity ‘ ' 1 
of the gas issued from the tube 1 a spectro 
scopical method is resorted to. ' - _ 
The discharge from the cathode 1 results 

ina glow of the gas emanating from the > 
anti-cathode 4., ‘ . V ‘ 

A spectroscope 15 arranged adjacent to the . 
tube 1 in juxtaposition to the space between . 
the cathode 1 and the anti-‘cathode 4 ‘per 
mits the inost perfect analysis ‘of the de 
grie of purity of the‘ gas and thus vcontinu 
ously apprizes the observer whether or not 
the vgas issued from the anti-cathode pos 
sess‘es that degree of purity necessary for suc 
cessful carrying out of‘ the experiment ‘or 
process to be 'conductedrin the apparatus 12. 

In the event oxygen is to be Zpuri?ed the V . 
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